The goal of this longitudinal study was to determine whether cognitions known to be correlated with depression precede, accompany, or follow an episode of depression. Depression-related cognitions and self-esteem were measured in a large community sample (N = 998) that was subsequently followed for 1 year. Sixty-three subjects were depressed at the time of assessment, 85 became depressed during the follow-up period, and 115 had a history of depression but were not depressed at the initial assessment. The results were generally consistent with the hypothesis that depression-related cognitions arise concomittantly with an episode of depression. The currently depressed subjects differed from nondepressed subjects as expected; however, participants who were to become depressed during the course of the study did not differ from controls on the cognitive measures. In addition, depressive cognitions did not seem to be permanent residuals of an episode. Although the depression-related cognitions did not predict future depression, they did predict improvement; depressed subjects with more negative cognitions were significantly less likely to improve during the follow-up period.
In recent studies, the characteristic thought patterns associated with unipolar depression have begun to be identified (Krantz & Hammen, 1979; Mufioz, 1977; Nelson, 1977; Weissman & Beck, Note 1; Lewinsohn, Larson, & Mufioz, Note 2) . While cognitive theorists differ in what they consider to be the critical cognitions for depression, they all assume that the depression-related cognitions are causally related to depression. Thus, Beck (1967; Beck, Rush, Shaw, & Emery, 1979) postulates that negative expectancies about the self, the world, and the future lead to depressed affect; Ellis and Harper (1961) see irrational beliefs as responsible for the exaggerated negative emotional response; and Seligman (Note 3) proposes that internal attributions for failure and external attributions for success cause the major manifestations of depression, including low self-esteem. While
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Requests for reprints should be sent to Peter M. Lewinsohn, Department of Psychology, University of Oregon, Eugene, Oregon 97403. a number of correlational studies (e.g., Mufioz, 1977) have provided strong support for the assertion that certain kinds of cognitive changes are associated with depression, the direction of causation is left in doubt. Although it could be true, as the theorists suggest, that negative cognitions precede depression and in some way contribute to its occurrence, it is equally possible that negative conditions are a consequence of depression, that is, that being depressed causes one to think negatively. In fact, several investigators (Lloyd & Lishman, 1975; Teasdale & Fogarty, 1979) have reported results suggesting that negative cognitions are more accessible when one is in a depressed state. Only one prospective study has been reported that examined cognitions of people before they became depressed. Seligman (Note 3) reported a pilot study in which students completed an attributional style scale and also indicated what grade they would consider a failure on a midterm examination. Students who subsequently failed the examination by their own standards were assessed by the Beck Depression Inventory to determine which became depressed and which did not. It was found that students who, 8 weeks earlier, had made stable and global attributions for failure on the attributional style scale tended to become more depressed.
The present study was an attempt to contribute to the resolution of the question of the direction of causality by collecting data on the cognitive patterns of people before they became depressed. As part of a longitudinal study aimed at identifying characteristics of people who are vulnerable to depression (Amenson & Lewinsohn, 1981) , data were collected on approximately 1,000 subjects from the general community, the large majority of whom, of course, were not depressed at the beginning of the study (Tl). These subjects were subsequently followed for 1 year, and additional data were collected on more than half of the sample at a second observation time (T2). On the basis of the initial (Tl) and follow-up (T2) data, it was possible to categorize the subjects into orthogonal subgroups according to their depression status at Tl (positive-negative) and at T2 (positive-negative). The categories of immediate interest were as follows: (a) nonimprovers, those who were depressed at Tl and T2; (b) improvers, those who were depressed at Tl but not at T2; (c) cases, subjects who were not depressed at Tl but became depressed by T2; and (d) controls, subjects who were not depressed at Tl or at T2. An additional subdivision of each category was determined by whether or not subjects had a previous history of depression.
There are three distinct hypotheses that could be tested with the data. Hypothesis 1, the antecedent hypothesis, follows from the cognitive theorists' assumption that depressive cognitions are antecedents of depression. From this hypothesis it was predicted that individuals who became depressed during the course of the study would differ in their Tl cognition patterns from those who remained free of depression. Hypothesis 2, the consequence hypothesis, postulates that depressive cognitions accompany depression rather than precede or cause it. From this hypothesis it was predicted that those subjects who were depressed at Tl would differ from nondepressed controls in their cognitive assessment, but that those who became depressed between Tl and T2 would not differ from controls at Tl. Hypothesis 3, the scar hypothesis, postulates that, regardless of whether negative cognitions antedate depression, such cognitions are a more or less permanent residual of an episode of depression. According to this hypothesis, subjects with a history of previous depression continue to exhibit depressive cognitions even after they have recovered. From Hypothesis 3 it was predicted that subjects who had been depressed in the past but were not depressed at Tl would differ from controls who did not have a history of past depression.
Method

Participants
Subjects were recruited in March 1978 through an announcement inviting paid participation in psychological research that was mailed to 20,000 residents of Eugene and Springfield, Oregon, randomly selected from the county voter registration list. Two thousand persons expressed interest by returning a form, and in June 1978 these 2,000 subjects were mailed a 938-item questionnaire. The questionnaire was completed by 1,213 subjects; all but 90 of these subjects volunteered to continue in a longitudinal study aimed at "the understanding of psychological health and its relationship to what people do, think, and feel." Ninety-three subjects were excluded (86 because they reported a high probability of moving and 7 because they scored 6 or higher on the MMPI Lie scale). Of the remaining 1,030 subjects, 998 continued to participate in the study until its conclusion in June 1979. These 998 subjects are considered to be the reference sample for this study. Because the sample is self-selected it cannot be considered to be a random or a representative sample of the population of Eugene-Springfield. Insepection of the demographic characteristics of this sample 1 revealed that the sample differs from the population of EugeneSpringfield in that the majority (69%) are female, ages 20-34 years are overrepresented, there are more divorced and fewer never married persons, more are employed, more have gone to or completed college, and there is an excess of middle income and fewer high income subjects. All subjects signed a statement of informed consent, and confidentiality was assured.
Longitudinal Design
Depression, other aspects of psychopathology, and cognitive variables were assessed at two time periods. The first assessment (Tl) is defined as the date on which the subject returned the extensive questionnaire: June or July 1978 for most subjects. The second assessment (T2) is defined as the date that the subject came to the University of Oregon Psychology Clinic for a diagnostic interview. Subjects were interviewed between October 1978 and June 1979, with the average time between Tl and T2 being 8.3 months. Interviewers, blind to questionnaire a3ta~aT53'selection procedure, conducted a complete diagnostic interview that assessed episodes of psychopathology at Tl and at T2 and any history of prior episodes.
Case Finding
Our goal was to be able to count all episodes of depression and other psychopathology that occurred between Tl and the end of the study. The main instrument for identifying potential cases was the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) . The CES-D is a self-report measure of frequency of occurrence of 20 depressive symptoms designed for use in general community samples. The CES-D has been shown to possess adequate psychometric properties and to correlate substantially with other self-report measures (Radloff, 1977) . The CES-D was part of the Tl battery, and subjects were subsequently mailed the CES-D on a trimonthly basis. Completion rates were high (99%, 99%, and 94% for the three mailings). Any subject who scored 18 or above on any administration of the CES-D was brought in for an interview. For other aspects of this project, subjects were selected to be interviewed if they scored high on ratings of certain nondepression-related symptoms or if they changed their marital status. By these criteria 598 subjects were selected to be interviewed. To be certain that episodes of depression were not being overlooked in the remaining 400 subjects, a random sample of 100 of these subjects were also interviewed. All but one of these 100 subjects did not experience an episode of depression at Tl, at T2, or at any time during the study. By projecting from the 100, we estimate that very few people who became depressed were missed by not interviewing the remaining 300 subjects.
Diagnostic Groups
Diagnoses of depression and other psychopathological syndromes were based on information gathered from participants in a two-hour semistructured interview, the Schedule for Affective Disorders and Schizophrenia (SADS; . Interviewers made symptom ratings for Tl, T2, and lifetime. Decision rules specified by the Research Diagnostic Criteria (RDC; Spitzer, Endicott, & Robins, 1978) were used to combine the information obtained during the interview into specific RDC diagnostic categories.
Details about the training of the interviewers and about other specific aspects of the procedures have been provided elsewhere (Amenson & Lewinsohn, 1981) . Interrater reliability was high and comparable to that reported by Spitzer et al. (1978) . Kappas (Cohen, 1960) for "not mentally ill," major depressive disorder, and minor and intermittent disorders were .88, .96, and .88, respectively. For the purpose of this study, a subject was considered to be depressed if she/he met the RDC criteria for major, minor, or intermittent depressive disorder (i.e., "pure unipolar" depression). Persons with current diagnoses of bipolar depression or other disorders (including anxiety disorders, substance abuse, and schizophrenia) were excluded from all subsequent analyses.
On the basis of the RDC diagnoses the following groups were formed: (a) nonimprovers (n = 41, mean age = 42.3, % female = 88), persons who were depressed at Tl and at T2; (b) improvers (n = 22, mean age = 34.0, % female = 86), persons who were depressed at Tl but not at T2; (c) new cases (n = 9, mean age = 34.5, % female = 44), persons without a history of previous depression who became depressed between Tl and T2; (d) relapsers (n = 76, mean age = 35.3, % female = 82), persons with a previous history of depression who became depressed between Tl and T2; (e) not during (n = 115, mean age = 39.3, % female = 70), persons with a history of previous depression who were not depressed between Tl and T2; and (0 normal controls (n = 154, mean age = 44.5, % female = 56), persons who were never depressed. Since groups differed on age and sex, these variables were used as covariates in all analyses. The groups did not differ significantly in regard to demographic characteristics.
Cognitive Measures
The following cognitive tests were administered to all subjects at Tl.
1. Locus of control. The affiliation items on the Multi-dimensional Multi-attributional Causality Scale (MMCS; Lefcourt, von Baeyer, Ware, & Cox, 1979) encompass a three-factor design of causality (internal vs. external and stable vs. unstable attributions, as applied to success vs. failure). Two out of the three items for each cell were arbitrarily selected. To represent attributions postulated by Seligman (Note 3) to be critical for depression, the following scores were computed: Internal-Success; Internal-Failure; External-Success; and External-Failure.
2. Expectancies of positive and negative outcomes. On the basis of previous item analyses (Lewinsohn et al.. Note 2) , four items referring to negative events (e.g., "I make bad impressions on people"; a = .75) and six items referring to positive events (e.g., "I will have periods of great happiness"; a = .86) were selected from the Subjective Probability Questionnaire (SPQ; Munoz & Lewinsohn, Note 4) . Subjects rated the probability of occurrence of negative and positive outcomes using a 10-point scale. To operationalize Beck's (1967) cognitive triad, expectancy scores for negative events (SPQ-) and for positive events (SPQ+) were computed for each subject.
3. Irrational beliefs. The Personal Beliefs Inventory (Munoz & Lewinsohn, Note 5) samples irrational beliefs which have been hypothesized to be associated with depression. Five items (a = .66) were selected from a subset of items shown to most strongly discriminate between depressed and nondepressed populations (Lewinsohn et al., Note 2) . Subjects rated agreement with each item (e.g., "Given the kind of home life some people have had, it is impossible for them to ever be happy") on a 5-point scale.
4. Perception of control. Three items (a = .62) were selected from an original group of seven items designed to assess perceptions of control over one's life (e.g., "Sometimes I feel that I'm being pushed around in life"; Lewinsohn, Note 6). 5. Self-esteem. Five items (a = .85) were selected from a 23-item self-esteem inventory (Flippo & Lewinsohn, 1971 ), similar to the semantic differential inventories constructed by Coyne and Holzman (1966) . Self-esteem was included as a "general" variable, commonly agreed to be associated with depression but not unique to any specific cognitive theory.
Results
Because of the large number of significance tests (nine per hypothesis) to be performed, the data were first analyzed separately for each hypothesis by means of multivariate analysis of variance (MANOVA). Where the overall multivariate test was significant at the .05 level, univariate F tests (one-way analyses of covariance with age and sex as covariates) were then computed. The means for the groups on the cognitive measures are shown in Table 1 .
Scar Hypothesis
As can be seen in Table 1 , the means_on the cognitive measures for personsjtfjJrT and without a history~oF~ctepression were very similar, and the overall multivariate test 2 did not attain statistica'TsTgntftcgrice, F(9, 259) = 1, p <r3TThe^scar hypothesis thus clearly was not supported, and hence, for tests of the antecedent hypothesis, new cases and relapsers were merged into a single group, cases.
Antecedent Versus Consequence Hypotheses
The overall multivariate test comparing cases with relevant controls 3 on the cognitive measures also failed to attain statistical significance, F(9, 344) = 1.2, p < .3. Thus, for measures included to represent the Ellis and Harper (1961) and Seligman (Note 3) theories, the antecedent hypothesis was not sup- 2 The F ratios for the scar hypothesis were obtained by contrasting the means of subjects without a history of previous depression (n = 154) with those who had such a history (n = 115), where none of the subjects in either group were depressed at Tl and at T2. Contrasts involving subjects with a history of previous depression (n = 176) with those without such a history (n = 241), independent of their depression status at Tl or at T2, yielded comparable results (e.g., all of the F ratios were < 1). 3 The control group for the antecedent hypothesis was constituted of all subjects who were not depressed at Tl and at T2, regardless of whether they had a previous history of depression. ported. Nor was it supported for the measures of positive and negative expectancy, intended to tap one aspect of Beck's cognitive triad.
Results pertaining to the consequence hypothesis were unequivocal. The F ratio for the MANOVA comparing subjects who were depressed at Tl with all of the other groups on all of the cognitive measures was significant at the .001 level, F(9, 407) = 8.6. The depressives differed in the predicted direction from the controls on the measures for expectancies of positive outcomes, F(l, 414) = 6.6, p < .01; negative outcomes, F(l, 414) = 24.3,p < .001; irrational beliefs, F(l, 414) = 11.2, p< .001; and self-esteem, F(l, 414) = 22.5, p< .001. The attribution results (MMCS) were disappointing, because none of the cells discriminated significantly between depressives and nondepressives in the expected direction. Perhaps different results could have been attained with the use of the more recently developed Attribution Style Scale (Semmel, Abramson, Seligman, & von Baeyer, Note 7) .
Inspection of the results for the improvers and nonimprovers revealed large differences between these two groups, with thejionimprovers consistently scoring injhgjpore depTesseT3jrecfron. To test the~strength of this relationship, the multiple correlation between all cognitive measuresi jtncTimprovement stalu^C^niprovefs"coi3e3"5, nonimprovers''coded"iTwaTconiputed and found to be .56, F(9, 53) = "276, p'< ".05. These results sugfestthatsubjects who had more negative cognitions were less likely to improve. In interpreting these results, it should be kept in mind that very few (10%) of those who were diagnosed as depressed were actually in treatment during the study.
Since the improvers differed from the nonimprovers in initial depression severity level as measured by their mean CES-D scores (17.3 vs. 26.3), F(l, 61) = 7.8, p<.01, it was possible that the predictive power of the cognitive measures vis-a-vis improvement merely reflected overall differences in severity of depression between these two groups; that is, the nonimprovers were more depressed, than the improvers at Tl, and they continued to be more depressed at T2. A hierarchical multiple regression analysis (with CES-D at Tl entered as the first variable) was done to determine to what extent extracting the variance due to initial depression level reduced the correlation of the cognitive variables with improved versus unimproved status at T2. The results indicated that (a) even after extracting the variance due to initial depression level, two of the cognitive measures, SPQ+ (r = .24), F n (2, 60) = 2.8, p < .05, and perception of control (r = -.32), F n (2, 60) = 7.1, p < .01, continued to be significantly related to the dependent variable; and (b) adding the CES-D score to the regression had very little impact on the magnitude of the R (.59 vs .56).
Discussion
Before discussing the results, possible limitations of their generalizability (due to the fact that only about 5% of the original sample volunteered to participate in the longitudinal study) need to be addressed. The present study was part of a larger project aimed at the identification of risk factors for unipolar depression in which a large amount of data was collected (subjects answered over 1,500 questions over a 1-year span). Our efforts in this regard were at the expense of obtaining the participation of a larger proportion of the original, randomly selected sample of 20,000. This self-selection bias seriously limits the generalizability of epidemiologic findings generated by this sample. It is likely, for example, that the incidence of depression in our sample is higher than the true incidence because persons with a propensity toward depression were overrepresented in the final sample. On the other hand none of the depressives were diagnosed as being psychotic, probably because such individuals and other very severely depressed people did not choose to become participants. However, this sample bias does not vitiate the testing of specific hypotheses on the data. First, the sample differed in only minor ways from the larger population on demographic and psychosocial variables for which normative data were available (Amenson & Lewinsohn, 1981) . Second, large variances were obtained for all the dependent variables. Finally, the results of the present investigation replicated earlier stud-ies (e.g., Mufioz, 1977; Nelson, 1977) in showing that individuals who are depressed have higher expectancies for negative events and lower expectancies for positive events, subscribe to certain irrational beliefs, and are characterized by low self-esteem. With the exception of the attributional style and perception of control measures, the predicted relationships between depression and the cognitive measures were found; hence the construct validity of these measures may be said to have been supported.
In spite of the fact that these cognitions were found to be correlated with being depressed, persons who ber.ame. riejjrgssftî n& the course ofthe study were not characterized aLXL by many^TEJlEatterns of ne g §!iy£jyyjj^jngjrf th e tyP e postulated by the cognitke..thfiojjsts7To~Wfr"Priof to becoming depressed, these future depressives did n«t-subscribe to irrational bejiefs. they did not have lower expectanciesjor positive outcomes, they did not £ttribut^uccess experiences Jo-ejd^riallcauses and failure experiences to internalj;auses, nor did they p^rceTve~thernselves~~as~ having_less_cpntrol over the_events^ in their lives. While it was impossible to predict who would become depressed on the basis of the cognitive patterns measured by the tests that were included for this purpose, the results do not rule out the possibility that precipitants of depressive episodes may include the ways in which specific events are construed by people. There is nothing in the present study that contradicts this possibility.
The results relevant to the scar hypothesis were straightforward. Individuals who had a history of preyiQu^-depressiQ^ltuT not differ from never depr^sedcontrols; on anv of the cognit^e_measu^Ta3mInlstered. Thus, within the limitations of the specific instruments included in the study, it appears that an episode of derjressiojn._dqes not leave a permanent imprint on an Individual's thinking.
"Taken in their totality, our results provide much more support for the consequence than for the antecedent hypothesis vis-a-vis the cognitive measures that were tested. As such, the results have both theoretical and clinical implications. At a theoretical level, they indicate that people who are vulnerable to depression are not characterized by stable patterns of negative thinking of the type postulated by the cognitive theorists. Apparently people change their expectancies and subscribe to irrational beliefs as a result of being depressed, and these cognitive changes reverse themselves as the individual recovers.
While apparently not related to etiology, cognitions were found to be related to the course of disorder in that those who had more depression-related cognitions were more likely to remain depressed. Depression-related cognitions thus seem tomakTTt more dilnculUora_£ejwjTo_overcpme depression. TlisTuidTngsuggests that it may be most appropriate to remedy thinking patterns after they have become depressive in order to facilitate a more rapid recovery.
The present study indicatesjthe potential at^clarifyjng _the jcharacteristics of people who becorne_depressed and~lhose who reo^F'Trolrn-depiessive episodes. It will be valuable to further differentiate between (a) risk factors that may predict the occurrence of depression, (b) prodromal signs, the early manifestations or "warning signs," (c) concomitants, simultaneous consequences of depression, and (d) prognostic factors, which predict recovery. Further clarification of these relationships could substantially add to our understanding of the etiology and course of depression and could in turn have broad clinical utility.
